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1

MEDICAL DATA ACQUISITION
COMMUNICATION DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This patent application 1s a continuation of U.S. patent
application Ser. No. 15/556,265, filed Sep. 6, 2017, which 1s
incorporated by reference herein and which 1s the national
phase of PCT/HU2016/050008, filed Mar. 7, 2016, which
claims the benefit of Provisional Patent Application No.
62/129,114 filed Mar. 6, 2015 and of Hungarian Patent
Application No. P1500091 filed Mar. 6, 2013.

TECHNICAL FIELD

The present mnvention relates, in one aspect thereot, to a
domestic and/or portable medical data acquisition commu-
nication device, preferably a communication storage case,
for use primarily with pen type drug delivery devices. The
invention relates further to a kit comprising said communi-
cation device.

BACKGROUND

Wide-spread use of a medical device 1s substantially
aflected by 1ts cost and complexity. This particularly applies
to people living with diabetes, the significant masses of
whom can generally be considered disadvantaged as to their
financial potential, especially in developing countries. Con-
sequently, a newly developed device will only become a
device that could improve their health and comfort 11 said
device 1s generally a low-cost device and can optionally be
used for a relatively long period of time. Moreover, the great
masses of people living with diabetes (except for those
having type I diabetes) are of older age, belonging generally
to the age-group of above fifty, and thus most of them are
unable or hardly able to use and to learn how to use
advanced technological means and the most modern
devices, such as e.g. computers, tablets, smartphones, etc.
Therefore, beyond the aforementioned considerations, a
newly developed device should have the most simple con-
figuration and design as far as practical usage 1s concerned,
and 1t should also be a device that has—within the range of
possibilities—the least possible number of function buttons.
A device that 1s cheap and easy to use 1n everyday life can
result in eflective application even amongst people living
under disadvantaged conditions, and a more eflective
improvement 1n their health condition can be observed for
such a device.

International Publication Pamphlet No. WO 2005/046559
A2 discusses a kit for administering and monitoring the
administration of a medicament, particularly msulin. The kit
comprises a storage case for receiving the pen type insulin
delivery device and further regular devices necessary for
personal treatment of a diabetic patient, ¢.g. a blood glucose
meter, the test strips, the lancer, the replaceable lancets for
the lancer, an isulin pen (optionally a spare insulin pen,
too), as well as spare needles for the msulin pen(s). The kit
turther comprises a cap mountable on the insulin pen, which
emits a radio-frequency signal, optionally by RFID tech-
nique, when 1t 1s removed from the insulin pen. The radioi-
requency signal 1s received by the blood glucose meter or an
clectronical device connected thereto that—optionally after
performing computing and data processing steps—transmits
data through wireless data communication to an external
device that can be e.g. any of a cellphone, PDA, computer,
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wrist watch, pager or a printer. According to this solution,
the blood glucose meter makes a proposal to the user as to

the amount of msulin to be administered based on the
measured value of the blood glucose level, data preset by the
physician and data provided by the user, as well as option-
ally data related to the times and amounts of previous 1nsulin
administrations. Said proposal 1s displayed on the display of
the blood glucose meter.

Said WO document contains no mention of the fact
whether the communication storage case of said kit would
be capable of GPRS-based data communication. Further-
more, 1n case of the solution discussed 1n said document, the
storage case performs communication only to a minimal
extent, and sending and receiving of data take place almost
always only between the cap and the blood glucose meter.
Or putting this another way, the case, i practice, serves
merely for storage purposes.

However, a solution would be also advantageous, wherein
the storage case that stores various tools could function as a
communication center as well.

SUMMARY

An object of the present mvention 1s to provide such a
domestic and/or portable communication device that 1is
configured—besides the function of storing various tools—
to be capable of establishing data communication link(s)
with said tools and, through the established communication
link(s), reading out pieces of information available i said
tools as to the health condition of the patient, wherein said
pieces ol mnformation have been measured and/or stored by
the tools themselves. A further object of the invention is to
provide a method to operate such a domestic and/or portable
medical data acquisition communication device.

In a further aspect, the aforementioned objects are
achieved by providing a kit comprising the communication
device according to the invention and at least one further
device selected from the group of medical measuring
devices and drug delivery devices.

On the one hand, a domestic and/or portable medical data
acquisition communication device according to the inven-
tion, preferably the communication storage case 1s suitable
for storing all the tools necessary for the personal therapy of
a patient, e.g. in case ol a person living with diabetes, an
isulin delivery (dosing) device, several insulin cartridges, a
blood glucose meter, test strips, a lancer and a lancet for the
lancer, and optionally a spare insulin delivery device. This 1s
a great help to a user, because 1n this way all the tools needed
by her/him for testing/treatment are held at the same place,
avoiding thereby her/his forgetting to keep one of the
important tools with her/him, as well as the possibility of
losing one of said tools.

On the other hand, the domestic and/or portable medical
data acquisition communication device according to the
invention, preferably a multifunction storage case 1s also
equipped with electronics capable of communicating with
the blood glucose meter, the insulin delivery device and
optionally with further devices—amongst others, without
completeness, €.g. a blood pressure meter, a personal scale,
a pulse oximeter, a thermometer, an electrocardiography
(ECG) mstrument, a triglyceride or cholesterol level mea-
suring device, as well as sending and recerving medical data
related to the patient during the communication. For
example, 1n a preferred embodiment of the communication
device according to the invention, the electronics integrated
into the device, preferably into the communication storage
case, copies and stores, preferably in 1ts own memory unit,
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data provided by the blood glucose meter and further pieces
of information as to the time and duration of administration
(and thereby also the amount of 1nsulin admimstered) pro-
vided by a data acquisition device mounted onto an insulin
delivery device by means of data communication through a
wireless data connection. Theretfore, the size of the func-
tional—i.e. data acquisition—<elements/devices can be
reduced, their appearance and corresponding usage can be
optimized. Hence, considering the external appearance of
the communication device, preferably the storage case, it
represents a product that does not create the feeling of a
medical product 1in the user and in her/his environment.
Thus, 1ts range of application widens. The wide spectrum of
data acquired by the communication device according to the
present invention, preferably the communication storage
case, about the user for a given period of time can be
processed and evaluated by e.g. the user’s physician
remotely through e.g. GPRS-based data communication. All
this requires only that the patient use the device according to
function.

Making use of the device 1s a great help 1n the life and
work of both the user and the physician. Moreover, said
usage requires only little eflort from both parties, but as a
result of the continuous control, it could considerably
improve the life quality of the user.

In a preferred embodiment, the medical data acquisition
communication device according to the ivention, besides
allowing to store and transport the mnsulin pen when it 1s not
used, also allows to read out the pieces of information got
stored electronically 1n said device during 1ts usage regard-
ing the msulin administration, e.g. data comprising the time
of administration and the amount of 1nsulin administered 1n
a simple and reliable manner, and optionally requiring no
active action from the user. Moreover, said device also
allows then to make use of the thus obtained data—ifor the
purpose of a later use—to derive and electronically store a
personal database, 1.¢. a treatment log that corresponds to the
user. The medical data acquisition communication device
according to the invention, preferably the communication
storage case 1s prelerably also configured to transmit the
treatment log for the purpose of a later use. Here, the term
“later use” refers to—without completeness—the transmis-
s1ion and/or upload of the data contained in the treatment log
into a data storage system ol a physician or a hospital, as
well as the assessment thereof by an expert and/or further
use thereotf to improve the quality of life of the patient living,
with diabetes.

BRIEF DESCRIPTION OF THE

DRAWINGS

In what follows, the invention 1s discussed 1n detail with
reference to the accompanying drawings, wherein

FIGS. 1A and 1B schematically illustrate two exemplary
arrangements of medical tools that can be disposed 1n a
preferred embodiment of the medical data acquisition com-
munication device according to the invention, provided in
the form of a storage case;

FIG. 2 schematically 1illustrates the connections amongst
the components arranged fixedly within the storage case and
the medical devices also disposed within said storage case
representing here a preferred embodiment of the communi-
cation device according to the imnvention;

FIG. 3 shows the external appearance of a preferred
embodiment of the communication device according to the
invention, provided 1n the form of a storage case, in per-
spective view; and
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FIG. 4 1s a flow chart showing operation of an exemplary
embodiment of the communication device according to the
invention in the form of a block diagram.

DETAILED DESCRIPTION

In the embodiments 1illustrated on FIGS. 1A and 1B, the
allocation of internal space within the communication stor-
age cases 100 representing preferred embodiments of the
inventive medical data acquisition device accomplishes,
besides that of the components of the electronics 110, a
space-saving arrangement of the regularly used medical
tools of a user, here specifically a diabetic patients (e.g. a
blood glucose meter 300, insulin delivery (dosing) devices
400, 1.e. insulin pens, a lancer 510, needles 520, test strips
530); thus making the medical data acquisition device
simply and easily portable. Each of FIGS. 1A and 1B
illustrates, Turthermore, a possible arrangement of the short-
range communication devices 117 forming part of the elec-
tronics that provides the (data)communication between the
communication storage case 100 and the msulin pen 400 or
the data acquisition device mounted on the insulin pen 400
in any orientation of the inserted insulin pen 400.

FIG. 2 schematically illustrates the arrangement of and
the relative connections between various components 1n a
communication storage case 100 representing a preferred
embodiment of the medical data acquisition communication
device according to the invention. The electronics 110, one
or more medical measuring device(s) 300', preferably the
blood glucose meter, one or more drug delivery device(s)
400', preferably the one or more nsulin pen(s), and further
non-electric accessories 300 (e.g. a lancer 510, needles 520
and/or test strips 330) are disposed 1n the housing 100' of the
communication device. The electronics 110 may include a
power supply 111, which 1s connected to an accumulator 113
through an accumulator management unit 112, wherein the
accumulator 113 is preferably a lithium-ion accumulator, a
power connector 114, preferably at least one micro-USB
port, a processor unit 115, which 1s preterably a 16 bit, 32
MHz RISC processor having preferably a flash memory with
the capacity of 128 kB, a memory unit 116, preferably a flash
memory with the capacity 32 MB, short-range communica-
tion devices 117 communicating with the medical devices,
said short-range communication devices preferably com-
prise wired, e.g. USB connections and wireless, e.g. NFC or
Bluetooth interfaces, a SIM card 118, a long-range commu-
nication device 119, which is preferably configured to be
capable of GPRS communication, an user interface 120,
optionally comprising one or more LED(s) 121 configured
to emit light of different colors, preferably a red LED and a
ogreen LED, a vibrator/speaker 122 and a trigger signal
generating element 123, provided preferably 1in the form of
a magnetometer or any other preferably magnetic-based
proximity sensor. As 1s obvious for a person skilled in the
art, the trigger signal generating element 123 can be any of
a mechanical switch, a magnetic switch, a capacitive switch,
an optical sensor, a magnetic sensor or any combination
thereof.

FIG. 3 illustrates a preferred external design of the
communication storage case 100, which facilitates 1ts prac-
tical usage and portability. The communication storage case
100 according to FIG. 3 can be closed and opened by means
of a closing element, ¢.g. a zip fastener; however as 1is
obvious to a person skilled i1n the art, various other closing
clements can also be used (e.g. hook-and-loop fasteners or
at least one snap fastener, etc.) equally advantageously to
close the two half pieces of the communication storage case
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100 together and thus to prevent dropping out of various
tools arranged within the storage case. Ceasing to exist/
forming of a closed state of the two half pieces of the
communication storage case 100, that 1s, getting the closing
clement opened/closed, as well as the drawing-away/draw-
ing-on of the two halves 1s monitored by the trigger signal
generating element 123 discussed in relation to FIG. 2.
When the half pieces come into a certain distance to one
another, the trigger signal generating element 123 generates
and transmits an electronic signal to the processor unit 113
in order to effect a wake-up (when closing 1s detected) or
optionally a sleep (when opening 1s detected) of said elec-
tronics of the commumnication storage case 100. Based on the
trigger signal, the processor unit 1135 initiates establishing/
breaking of the connections amongst the communication
storage case 100 and the various medical measuring devices.

The block diagram i FIG. 4 illustrates a method to
operate the medical data acquisition communication device
according to the invention. Accordingly, the device 1n 1ts
default (sleeping) mode (801) 1s waiting for a trigger signal;
alter receiving the trigger signal, 1t performs (802) data
acquisition, wherein—in a state sutable for receiving
incoming data—it 1s erther further waiting or actively que-
rying data from at least one further device, e.g. a blood
glucose meter; upon detecting receipt of incoming data, the
device recerves and stores (803 ) the incoming data and reads
out a device i1dentification datum from the incoming data.
Then the device compares (804) the recerved data with the
data received previously from a device identified on the
basis of said device 1dentification datum. If, as a result of the
comparison, the received incoming data are qualified as new
data, the device stores the mmcoming data with the device
identification datum 1in the memory unit, and 1nitiates the
transmission (805) of the incoming data with the device
identification datum to at least one external database server.
The targeted database server 1s selected in compliance with
the type of data to be transmitted (1.e. blood glucose level,

temperature, cholesterol level, etc.) and optionally by taking,
also 1nto account the device 1dentification datum. The device
then performs a logic test (806) comprising determining,
whether or not the device 1s ready to return to the sleeping
mode or a re-check 1s needed, which means a repeated
execution of at least one of the steps 802 to 805. If re-check
1s needed, the device will be waiting (807) for a predeter-
mined amount of time before 1t executes again at least one
of the steps 802 to 805.

Data transmaission (803) 1s performed preferably through
a GPRS-based encrypted GSM data transmission channel.
The data transmitted to the database server preferably
include an identifier of the device being source of the data,
the time of creation of the data (e.g. the time of insulin
administration or blood glucose measurement) and at least
one further datum (e.g. a measured blood glucose level, an
amount of insulin admimstered or other measurement data
obtained from the medical device).

The logic test (806) deems, for example, the re-check
necessary 11 no re-check has been performed since receipt of
the trigger signal (i1.e. the steps 802 to 805 have been
performed only once). Optionally, 1t also tests the condition
whether or not at least one of steps 802 to 8035 has been
successiully performed.

A waiting time before the repeated execution of steps 802
to 805 1s preferably 3 minutes. The waiting time and the
repeated execution of steps 802 to 805 serve to check 1f the
user has finished every action related to the 1nsulin admin-
1stration.
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The trigger signal may be generated by a mechanical
switch, a magnetic switch, a capacitive switch, an optical
sensor, an electric sensor or a magnetic sensor built into the
device, preferably a magnetic sensor, 1n particular a mag-
netometer that detects closure of the storage case, and then
it transmits a trigger signal to the processor unit. The
advantage of the magnetic sensor against any other types of
sensors/switches 1s the reliable detection of the shut of the
storage case, the preventability of false activations due to
external disturbances, e.g. vibration/impact, as well as 1ts
low consumption and passivity—i.e. 1ts operation requires
no intervention from the user.

The user interface of the communication device, option-
ally the storage case, contains the least possible number of
clements, thereby minimizing the chance of failure and
reducing the possibility of an erroneous user-intervention.
Moreover, 1t allows a user-intervention-iree and completely
automatic operation. Certain functions of said storage case
can optionally be controlled/set through a web based inter-
face.

A preferred exemplary embodiment of the medical data
acquisition communication device according to the mnven-
tion 1s configured as a storage case, and all the therapeutic
devices and the accessories thereol (preferably at least 2
pieces ol msulin delivery pens, at least one piece of msulin
cartridge, 1 piece of blood glucose meter, 1 box of test strips,
1 piece of lancer, about 1 to 5 pieces of lancets for said
lancer and 1 or 2 needles mountable onto the insulin pens)
are also stored 1n the case 1n an ordered and secured manner.
Beyond 1ts basic storage function, the storage case, naturally,
could be suitable or adapted for storing other additional
elements, too.

The medical data acquisition communication device
according to the invention, preferably the communication
storage case, comprises a built-in unit that reads out data
stored 1n the blood glucose meter and/or in the data acqui-
sition device mountable onto the msulin delivery device
and/or 1 further medical measuring and/or treatment
devices. The communication device, preferably the case
comprises wired and/or wireless short-range communication
devices 117, e.g. an USB port, a radio-frequency transceiver,
infrared, Bluetooth, wite, NFC (‘near field communication’)
means, preferably Bluetooth and/or NFC, suitable for com-
municating with said devices, and thus 1s compatible and can
be used without any modifications with medical devices
currently in use. Compared to the currently used solutions,
wherein one or more medical devices, e.g. the blood glucose
meter and/or the insulin pen, are provided by a smart
(1ntelligent) device and thus the acquisition and replacement
thereol are especially costly, the present particular solution
offers a highly cost-eflicient solution. In particular, the
‘smart” device (1.e. the storage case) adapted to communi-
cate with ‘dumb’ devices makes the mventive system a lot
more flexible and cost-eflicient.

Furthermore, the medical data acquisition communication
device according to the invention, preferably the communi-
cation storage case, also comprises a communication unit
that 1s suitable for transmitting the read-out data, as well as
for wired or wireless communications, in particular GPRS
communication; the data communication with one or more
external databases servers 1s performed through a wireless,
in particular a GPRS-based encrypted GSM data transmis-
s1on link.

The medical data acquisition communication device
according to the invention, preferably the communication
storage case, has a power supply, optionally a buwlt-in
accumulator that provides power for 1ts functioming. Making
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use ol a built-in accumulator instead of the wide-spread
solution of non-rechargeable replaceable batteries for power
supply serves the purpose of reducing environmental pol-
lution. To charge the accumulator, the storage case 1s con-
nectable to the electric mains. As 1s obvious to a person
skilled 1n the art, a stand-alone version of the inventive
device does not require internal energy storage devices
(battery or accumulator), power supply can take place
directly from the electric mains.

The medical data acquisition communication storage case
according to the invention 1s preferably provided with a
connector unit that can electrically charge the accumulator
of the blood glucose meter (1f 1t 1s necessary).

As far as the shape and material of the storage case 1s
concerned, the case preferably 1s easy to handle, takes up
little space (i.e. 1ts external dimensions are relatively small)
and has an appealing appearance. Accordingly, the commu-
nication device according to the imnvention, preferably the
case 1itself, can be used 1n a simple manner, can be easily
transported and 1ts material requirements are low when 1t 1s
about its manufacturing. Optionally, the storage case itself
may be made of recyclable matenals.

Example

The medical data acquisition commumication device
according to the invention, preferably the communication
storage case serves two purposes at the same time: firstly, it
contains the electronics for data acquisition (from the blood
glucose meter and the msulin delivery (dosing) devices) and
data transmission (GPRS communication), and comprises an
accumulator and a charger unit. Secondly, it stores the tools
for daily usage of a person living with diabetes, 1.e. 2 pieces
of insulin pens, spare needles for the pens, a lancer, sterilized
lancets, test strips, and blood glucose meter. The electronics
collect data from the measuring devices and from the data
acquisition device that 1s mountable to the msulin pen, then
transmits the data to a server by GPRS communication,
optionally in an automated manner. This requires no user-
interaction. Part of the communication storage case contain-
ing the electronics takes up as little space as possible.
Furthermore, the external dimensions of the communication
storage case according to the invention are optimized 1in
compliance with the devices to be stored 1n said case, as 1s
clear e.g. 1n view of the space allocations applied 1n the
preferred exemplary embodiments shown in FIGS. 1A and
1B. As a result of the optimized configuration/space alloca-
tion, the case m its entirety 1s relatively small, 1ts external
dimensions are preferably about 120 mmx190 mmx50 mm,
thus the patient can keep 1t with him/her (as 1t fits 1n a larger
pocket).

The electronics are arranged so that the individual ele-
ments take up as little space as possible, be connected
suitably to each other (in a reliable and load resisting
manner), the connecting wires shall not be susceptible to
damage. Moreover, the design enables simple manufactur-
ing and easy replacement of the SIM card required for GPRS
communication and of the accumulator. Furthermore, the
technical design fully matches with the external appearance
of the storage case.

Due to complex processes (insulin administration, mea-
surement), both an ergonomic design and a suitable selection
of materials are essential. Due to multiple uses per day,
durability and reliability are also essential.

What 1s claimed 1s:
1. A portable medical data acquisition communication
device (100) for storing tools necessary for personal therapy
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ol a patient and establishing data communication with some
ol said tools to read out pieces of information stored therein
and/or with one or more external databases to transmit said
pieces ol information into said databases, comprising:

a housing (100') having a first half piece, a second half
piece, and a closing element to close the two half pieces
together and to open the two half pieces; and

clectronics (110) arranged within the housing (100", the
clectronics comprising:

a power supply (111) configured to provide power for
the functioning of the device (100);

a processor unit (115);

a memory unit (116);

at least one short-range communication device (117)
configured to communicate with said device (100);

at least one long-range communication device (119)
configured to communicate with the one or more
external databases, further configured for GPRS-
based GSM communication and comprising a SIM
card (118);

a user interface (120); and

at least one trigger signal generating element (123)
configured to generate and transmit an electronic
trigger signal to the processor unit (115) to eflect
wake-up or sleep of the electronics (110) when the
two hall pieces of said housing (100') get into a
certain distance to each another.

2. The communication device (100) according to claim 1,
wherein the trigger signal generating element (123) 1s
selected from the group comprising mechanical switches,
magnetic switches, capacitive switches, optical sensors,
clectrical sensors, magnetic sensors and any combinations
thereof.

3. The communication device (100) according to claim 1,
wherein the trigger signal generating element (123) com-
prises a magnetometer.

4. The communication device (100) according to claim 1,
wherein the housing (100") 1s configured to receive, as said
tool, at least one further item selected from the group
comprising medical measuring devices (300'), drug delivery
devices (400"), lancets (510), mjection needles (520), and
blood glucose test strips (530).

5. The communication device (100) according to claim 4,
wherein the medical measuring device (300') 1s a blood
glucose meter (300) and the drug delivery device (400') 1s an
isulin pen (400).

6. The communication device (100) according claim 1,
wherein said communication device (100) 1s adapted to be
used 1n cooperation with commercially available medical
measuring devices (300') and/or drug delivery devices (400"
without any modification of said devices.

7. A kit comprising a portable medical data acquisition
communication device (100) according to claim 1 and at
least one further device, as the tool, selected from the group
comprising medical measuring devices (300') and drug
delivery devices (400').

8. The kit according to claim 7, wherein said processor
umt (115) 1s configured to control data communication
between the communication device (100) and the at least
one further device by mitiating establishing or breaking of a
connection between said communication device (100) and
said at least one further device based on the trigger signal
received by the processor unit (115).

9. The kit according to claim 8, wherein the communi-
cation between said communication device (100) and the at
least one further device 1s configured as a two-way com-
munication.




US 11,122,977 B2
9

10. The kit according to claim 9, wherein the communi-
cation device (100) 1s adapted to passively recerve data from
the drug delivery device (400") and/or to actively send data
to the drug delivery device (400') and/or to 1ssue instructions
for altering operational parameters. 5
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